Ethanol promotes intestinal tumorigenesis in the MIN mouse. Multiple intestinal neoplasia.
Epidemiological studies suggest that alcohol consumption increases the risk of developing colorectal cancer; however, these data are confounded by numerous cosegregating variables. Previous experimental reports with the rodent carcinogen model have also yielded discordant results. To clarify the alcohol-colon cancer relationship, we used the MIN (multiple intestinal neoplasia) mouse, a genetic model of intestinal tumorigenesis. Twenty-four MIN mice were randomized to ethanol supplementation in the drinking water (15% alternating with 20% on a daily basis) or control. Mice were sacrificed after 10 weeks, and the intestinal tumors were scored under magnification. Tissue sections were assessed for apoptosis and cell proliferation rates, along with the presence of the malondialdehyde-acetaldehyde (MAA) adduct, a mutagenic adduct associated with ethanol consumption. Ethanol supplementation resulted in a significant increase in tumor number (135 +/- 35%; P = 0.027 versus control). The induction of tumorigenesis by ethanol was most dramatic in the distal small bowel (167 +/- 56%; P = 0.01). In the uninvolved intestinal mucosa, there was no difference in proliferative or apoptotic indices. Cytoplasmic and nuclear MAA adducts were detected in both ethanol-treated and control mice. We demonstrated that ethanol ingestion increased intestinal tumorigenesis in the MIN mouse model. Furthermore, whereas mechanisms remain incompletely elucidated, our data implicate formation of MAA adducts. This report provides further support that ethanol consumption is a risk factor for colorectal cancer.